Synergistic effect of shear stress and streptavidin-biotin on the expression of endothelial vasodilator and cytoskeleton genes.
Dual ligand treatment of streptavidin(SA)-biotin and fibronectin (Fn) enhances the adhesion of endothelial cells (EC) onto synthetic surfaces and promotes the quiescent phenotype of adherent EC. The current study investigates the effect of the dual ligand on the expression of endothelial genes in static culture and under shear stress (4 h at 10 dynes/cm2). Expression of 23 genes in the classes of signaling, cytoskeleton/ECM, vasoregulation, and shear-responsive were examined. Eight genes (argininosuccinate synthetase, K+ channel, TGFbeta, Mn-SOD, alpha-tubulin, t-PA, COX2, and eNOS) were significantly upregulated by shear stress. Two genes (caveolin-1 and ET-1) were downregulated by shear stress. Three genes (RhoA, elastin, alpha-actinin) were upregulated by the dual ligand treatment in static culture, and four genes (FAK, elastin, COX2, and eNOS) were upregulated when the dual ligand and shear stress were applied simultaneously. Northern blot analyses on FAK, RhoA, elastin, and alpha-actinin revealed similar results. The results suggest (1) the use of SA-biotin to supplement EC adhesion enhances the integrity of the EC cytoskeleton by upregulating the expression of cytoskeleton/ECM genes, and (2) a likely relationship between the expression of cytoskeleton/ECM genes and the downstream events, such as the shear-induced expression of eNOS and COX2 genes. Analyses presented in this study provide insights into the mechanism by which SA-biotin-supplemented EC mediate gene expression.